This study investigated differences in freshmen to senior student general education ga°ns across institutions with varying patterns of general education requirements using a mixed-effect structural equation model. The subjects were 6,409 students at 34 nation-wide colleges and universities. Students attending institutions where less than 40 percent of undergraduate curricular requirements were devoted to general education and where there was not equal distribution of general education courses within the requirement were found to have significantly higher general education ga°ns than did students who attended institutions where 40 percent or more of the undergraduate curriculum was devoted to general education and there was equal distribution of courses within the general education requirement. While interest in longitudinal studies of student knowledge and skill ga°ns in general education has been widespread, numerous methodological problems exist in the traditional study of student growth and development. Several authors (Baird, 1988; Pascarella, 1989) have concluded that the difficulties associated with the classic methods of analyzing change vitiate the benefits associated with a longitudinal or "value-added" approach.
Student leaming in the area of general education has been of particular interest at the University of Tennessee at Knoxville (UTK). A report by Pike, Phillippi, Banta, Bensey, Milbourne, and Columbus (1991, May) on the ACT COMP Objective Test of general education knowledge and skills. Pike (1991) additionally used UTK student COMP score data to examine freshmen to senior gains and their relationship to patterns of coursework through a mixed-effect structural equation modeling technique. This approach provided for an alternative method not burdened by the inadequacies of traditional methods of studying change as discussed by B aird (1988) and Pascarella (1989) and allowing for error-free measurement of student general education learning.
Pike (1991) listed relatively small sample size (N = 704) and the reliance on a single outcome measure as limitations of his study. However, reliance on student ACT COMP scores from a single institution was another limitation. A number of studies cited most recently by Pascarella and Terenzini (1991) suggest that student leaming or value-added in general education may follow significantly different patterns in different types of institutions.
Research on the development of students' general cognitive skills (Pace, 1984 (Pace, , 1990 Winter, McClelland, and Stewart, 1981) suggested that students in selective liberal arts colleges experience significantly greater freshman to senior gains than do students attending other types of institutions, even when controlling for entering abilities. The greatest student gains in critical thinking were found in a study by Dresset and Mayhew (1954) at institutions with specially designated general education courses and core curricula requirements. Forrest (1982) studied general education gains at 44 institutions by analyzing ACT COMP estimated freshmen to senior gains and the relationship between gains and institutional type. Again, he found that general education gains were highest at institutions devoting relatively large portions of their curricular requirements to general education. Pascarella and Terenzini (1991, p. 157) concluded that institutional characteristics appear to have some influence on the development of student general cognitive skills, but they caution that "more methodologically sound studies, using objective measures and/or controlling for important precollege characteristics" are necessary. Thus, an application of a structural equation modeling methodology to the study of freshmen to senior general education gains at institutions with varying approaches toward, and student requirements for, general education should be enlightening.
AN OVERVIEW OF STRUCTURAL EQUATION MODELING
Structural equation modeling, otherwise known as latent variable modeling, has become a popular method for studying student change and development over recent years (Ecob, 1987) . Structural equation models are designed to analyze changes in observed variables using unmeasured theoretical constructs, and they are based on the assumption that relationships among observed variables are the products of relationships among latent constructs (James, Mulaik,
